This research studies the wear characteristic of Al-based composite material. Stir casting technique was used to fabricate composite samples of Al-6061 and Al-6061 reinforced with different percentage ages (5%, 10%, 15% weight) of silicon carbide particles (SiC). Abrasive wear behavior of composite was studied by dry sliding pin on disc method. Different parameters were taken into consideration including, applied load, sliding speed, and weight percentage age of silicon carbide particles. Wear test-sliding distance ranged from 1044 m to 3123 m measured over different times (10 min, 20 min, and 30 min). Normal loads range from 10 N to 30 N, at sliding speeds of 1.74m/s. Specific wear rate was calculated considering weight loss calculation which was measured by using digital electronic balance (up to 0.01 g accuracy). The results show that by increasing the sliding speed and the applied load we get the highest wear rate in the aluminum alloy, while with the Al/SiC composite, the wear rate decreases with the increase of SiC percentage age. It was found that hardness increases simultaneously when SiC percentage age increases. The highest hardness in (AL-15 wt. % SiC) was recorded.
Introduction
A composite material results from combining two or more materials together in order to give new properties, and, in comparison to its constituents, it has different and better characteristics. The metal matrix composite (MMCs) supported by molecules or fibers represents a group of materials where the hardness and strengthening resistance are combined to the ductility with the toughness of matrix materials. Aluminum has various uses owing to its properties like resisting corrosion, low density, relatively low price, and high strength to weight ratio in addition to its availability in abundance [1] .
The MMCs stand for a new type of materials that have attracted scientists and manufacturers recently because of the great potential of use due to their characteristics. As a result, they came to be widely used in scientific, technological, and commercial applications at the expense of the traditional materials in different industries, particularly in planes their wear behavior was widely researched. Some scientists proved that the weight loss was significantly reduced after adding some hard materials like (SiC, Al2O3) [4] . They found that owing to their highly desired mechanical properties, these alloys can be implemented in highspeed rotating and reciprocating applications such as pistons, connecting rods, brake rotors, and cylinder bores [1] . They also discovered that the mechanical properties of aluminum can be improved by combination with metals like copper, magnesium, and silicon [5] .
Researchers are now investigating the effect of adding different materials to aluminum. Naik et al. [3] investigated the development of aluminum 6061with SiC, the composite illustrated that the silicon carbide is used as particulate reinforcement which improved the tribological characteristics, hardness, strength and thermal conductivity.
Hasan et al. [6, 7] for 400 emery sliding in accordance to the base alloy. In the case of 10% SiC composite the corresponding reduction in the wear rate is 15-25%. Mishra et al. [8] investigated the tribological conduct of Al-6061 / SiC metal matrix composite by using Taguchi's techniques.
The results showed that increasing SiC (10% and 15%) lifts the wear resistance of complexes by make-up a protecting layer between pin and counter face. In both complexes, sliding distance and applied load have the highest effect on wear rate. Similarly, applied load is the only factor which largely impacts the coefficient of friction in both complexes. In a recent study the effect of different percentage age of silicon carbide particles (SiC) (5%, 10% and 15% weight) on wear characteristic of Al based composite material was investigated.
Experimental Work Materials
Al 6061 with different percentages of SiC, (5%, 10%. 15%) were investigated.
Specimens Preparation
Specimens for wear test and properties were prepared by casting method; the ingots of aluminum 6061 were divided into little pieces and melted at 700 
Wear Test
The abrasive wear technique was used to measure the specific wear rate and the sliding speed with various applied loads ranging from 10 to 30 N. The wear test measurement was carried out by using a pin-on-disc abrasion wear tester device (model: NUS-1). Emery papers of abrasive sizes were fixed on a wheel (diameter 60 mm, thickness 12 mm) to perform as an is EN 36 steel. Dry sliding wear tests were performed at room temperature, the samples were prepared by using the cut from the cast specimens (12 mm diameters and 15mm length), and each sample was cleaned thoroughly before and after wear tests, polished samples of (40×35×4) mm in size. The weight loss of each specimen was identified by weighing the specimen before and after the experiment. The specific wear rate was calculated from the weight loss data which was measured by using the digital electronic balance (up to 0.01 g accuracy). During the test, the sample is squeezed against a revolving EN32 steel disc (hardness of 65HRC) by applying load that acts as counter-weight and balances the pin. The following equations were used in the account:
N mot r = n1, note: n1 > n2
Where N: motor angular velocity 
Hardness Test
Hardness may be identified as the resistance to deformation, and for metal characteristic is a Since: -F= 500 Kg and D=10mm.
The Brinell number, which normally ranges from 50 BHN to 750 BHN for metals, will increase as the sample gets harder.
Results and Discussion

Abrasive Wear
The effect of specific wear rate on the AI 6061 with percentage age of SiC (Al-6061-5 wt. % Sic), (Al-6061-10 wt. % Sic) and (Al-6061-15 wt. % Sic) can be determined by the abrasive wear technique. For loads ranging from 10 to 30 N and sliding speed of (1, 74) m/s, we can perform tribological tests. The performed sliding distance tests are about 3000mm and the material of disc is EN 36 steel with hardness of 385 Hv. Table ( 
Conclusions
The combined results of specific wear rates and hardness for (AI 6061), (Al6061-5-15 wt. % Sic) show that:
1. The highest wear occurs in aluminum alloy, while, with Al/ SiC wt% complexes, the wear decreases with the increase in SiC percentage age.
2.
The wear of complexes increases with the increase in applied load.
3.
The wear of complexes increases with the increase in sliding distance.
4.
The Brinell Hardness increases with the increase in SiC percentage age.
5.
The lower value of hardness occurs in (Al 6061(.
